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[«?*^»] 1 5 5 0 n mttifidfc** 

£ 20<D{g #3fc4>ftft£* 1 4 5 0 nm^P) 1 5 
3Onm0R)k * fctt 1 5 7 0 n m^fe 1 6 5 0 n 
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(2) 

1 

[tf** i ] «#»&fia s 1550 nmf+i6i-*>s# 

t t 2 OGQff * s l 4 5 0 n m^P? 1 5 

3 0nmWf B l 1 5 7 0 nm^f) 1 6 5 0 nm^FBlO^ 

[If** 2] BUfS^^#S$tLfcM^(^{f ^Ofe^; 
CD 9 ^>> < <^ t 2 OCOjf ^5fe^iKfi*5 i 4 5 0 n m JO 

H 1 5 3 0 nm<oBB^B«*ixsr. 

** 1 IEftCD^^^fi|^g§J^^^i/^^ A 0 
[St** 3 ] «T8EJK«#fi $ *tfc*ft*>« 
(7)9^>, t t> 2 o£>{3 1 5 7 0 n m 

^6 1 6 5 0 n m^ra^iBBStl/Sr <t *T 6 8t 

** i iE«oiss^f«j#s^e^e/^^A 0 

[§f**4 ] MfE**#«S^fc*»w«#*0 5 
"fe. t i> 2o<Off -^feOBtSa 5 1 4 5 0 n m^f) 

1 5 3 0 n m<Dm. ft bXfilZ. 1 5 7.0nmi5^1 6 5 0 

[If** 5 ] fltjffi 1 4 5 0 n mrt><b 1 5 3 0 n m(7)^ 
{cSS*^iBJg$tLr^5ft-^3te^> HtffE 1 5 7 0 nm^ 
f> 1-6 5 0 nni^BBfclEltSix-O^W MIS5> 

[if**6 ] miB«ft#l:S*b^««:©«**^iK* 

(il 4 5 0 nmd^l 5 7 0 nmCDP^ t£hX*\C 15 7 
0 n mfrh 1 6 5 0 n m^i-gEB £ *K ^ 
fufB 1 4 5 0 n m7^<b 1 5 7 0 n mOf^ t-Sfi^SEM £ 
^Tt^<I#5fei: * 1 570nm^bl 6 5 0 n mOF^ 

£ <b> Rgrt 5 1 5 0 5 nmJ^± 1 5 6 5 nm^T 

(o\t^%(o%mmm.m-x. ^mmm^smztizz tit 
[IS** 7] «r«E»*#I[**Lfca[Sk<o«#3t^JSft 

HI 4 5 0 nm^b'l 530 nm^ * 6 tfi- 1 5 3 40 
0nmi»?)1 6 5 0 n m O ^{CgBg £ *K 
ifflfE 1 4 5 0 n m^b 1 5 3 0 n m CO ffl ^ffift^IEB £ 
*L 6 tulS 1 5 3 0 nmHl 6 5 0 n mCD^ 

t 5 3 5 n m^i 1 5 9 5 n mJ^T 

[If** 8] *»»K*iSl 5 5 0 nmttifil:fc6» 50 



11-17 6 5 6 

2 

fS-§-5feOiStfi^ s 1 4 5 0 n md><b 1 5 3 0 n mOF^ 1 
5 7 0 nm^bl 6 5 0 n m <D m <m >"f tl/^diEg £ th 

[0 0 0 1] 

[»9!<D*i-SaW#SF] #ft$r>:7 h^T^f 

[0 0 0 2] 

[raseoaan &&ftm£m (wdm) eas&ww:. s 

[0 0 0 3] — 3t7r>T^eiSK^34 + l-*«#«: 

Scoffs — fi§LT*i#g-r-5«IBS:*" UTV^OT^ 
«« *5 J: r^S«« <^> 36« * W# S ffl * 5E i" 6 fc* 

7^ (EDFA) OifiiH&ftErijcte 1 . 5 3 /i 
8 n m-C«»^*<Sf 4r#Iftt 6 r ^ ia ?) , 30f 
So 

[0 0 0 4 ] 

[0 0 0 5 ] ^f35^3t^r ^^<^eiS»*fi 1 - 5 m m 

**5>1. 6^mMt'f/h[:^6o »»'>7h77^f^ 
tt, 1 . 5 5^ mftifi"C»*^»*S 0 t #5 J; 5 ir 

JUS- ti-J: f9fiaSE(lt4:a:*Sii:T^6. 5^ 
1. 5 2 5 miti^P) 1. 5 7 5 Mmt^6J:3l:S^^ 



(3) 

3 

nxi^zfr. mmfo^n 1 . 550 M m^^i^^tr 

tel. 5 3 5/im^5>l. 5 6 5 n m\cfrft UTio V % 
[0 0 0 6] — S^^^^61S^c07lc;4:7fe^ r -f'< 

5o r*brttE3*»a'fri:i*tfn. *«K*f.i," f 2 > f 

3 O3O<0#*»fe«;ttf3Mfl«» f 1+ f 2- f 3 ^£35 

fctt Sir MS £\ Sfc i8I^c!)(OA^ id? 

[ 0 0 0 7 ] Z<D£ 0^%-7T-i ^<(-A^J^tt6zfiS^ 

9 0A^^-*5 - 5 d BmgS^bMb, ^*BH 

ea£Bg«a* »i» ts ti z> r t \z. * a 0 
[0008] #sswfi* fc*#M#K#«-**eas-rs 

[ 0 0 0 9 ] 

^ 1 5 5 0 nmf+fillfc$»»'>7 h7T^^*eiSB 

SSEJI iiU 4 5 0 nmo^l 5 3 0 nm(DF^ 1 570n 
1 6 5 0 n mOF B 1<^l^i"iX^lrg2a$ix6 - t £ 

fc, »#*2U:E<ft<o»WHU 8***1 K:E«fc«>«ft# ^ 

issa^^s #3t^&fi<o 3 *>, < ^ t> 2 <xom-%yt<D 

8fi^ 1 4 5 0 nm^f)1 5 3 0 n m $ 

t t 2o©fif)feOft5^ 1 5 7 0 nm^ib 
1 6 5 0 n mOfUJiCgB® £ft-5 r t S:4#tft t Lt^6 0 
100101 8t**4K:E*0#Wrt;, 811**1 

t-IE*^^^»f'l#S§?*e^'>^7 l A(r^o^T. ME 50 



ftffiW- 1 1 - 1 7 6 5 6 

4 

ft 1 4 5 0 n m7^£> 1 5 3 0 n m<0^. # 

IbOCl 5 7 0 nm^bl 6 5 0 n m^ra^BBS S 
Zk&¥f'&k LT^6 0 8SI**5K:Eitt<o*91 

ii. »** 4 icE«o»*»tt#«ffl3teaj^^ ^ a tw 

*5t^T. Hiffa 1 4 5 0 nm^5)l 5 3 0 n mORfllcScft 
J&^EBSfrTl^ HtffEl 5 7 0 nm*^16 

5 0 nm<OPa(Cga«Snri^«*3fett, WEEKS' 7 

[ooii] *t it** 6 dEtiwigBjm. »**i 

^Eft^flfei^tt^MS^fiiS^^^Ajrisi^T, ME 
lKfi#fiS.ixfc^»^fi"^3fe^&Stt 1 4 5 0 n m/^ib 
1 5 7 0 nmOf B l 4^ln 5 7 0 nm^b 1 6 5 0 
nm^raidiBa^n, B9E1 4 5 0 nmA>f)l 5 7 On 

m^raicigtS^iaasttr t>6<t ^-*ir. i 5 7 0 n m 

^?) 1 6 5 0 n m(Dr B 1lCi£SSttT^e^t-?-3t«l, ME 
ft< £ afeftd* 1 5 0 5 nmJ^_bl 5 6 5 nm^T^ 
Satire HI**7tcE«c<0»l8tt, I*** 

i fcE^^ss^s^fi^^eiiiv'^^Aici^^T. mj 

ESfcS^fiSttfclgiStfHf -^tCOiftSli 1 4 5 0 n m** 
bl 5 3 0 nm(D^ tt^tfK 1 5 3 0 nm^f) 1 6 5 
0 n m(Dm\^W£tl. ME 1 4 5 0 nmA^15 30 
nmOlHt;iiS*j&S|E«£JxS« ^%t. iEl 5 3 0 n 
mfrh 1 6 5 0 n mOBBfclgaa £ tlX ^<5*f tu 

< t StS* s 1 5 3 5 n mJt^± 1 5 9 5 n mJ^T 

[0 0 12] ^{C. «*«8S2«©«BI1 *»»Sfifi 
^ 1 5 5 0 nmWjfilIfc5»i'>7 h7 7 ^f ^^eiHK 

S^1 4 5 0 nm^bl 5 3 0 nm^)F^ 1570nm 
fl>e> 1 6 5 0 n mO^co^-rn^^cIBg^tb^ r <h ^r1# 

[0013] 

i¥&w<Dmm<Dmm] 1. 5 5^mi«n 

^SI^ 1 4 5 0 n m^f) 1 5 1 0 n mOf^ 157 
0nm/^ibl610n M ^-TtU^^-SEg $ 5 

Wfc<0\t ^%<D^^^ 1 4 5 0 n m^«b 1 5 3 0 n 

PbI. 1 5 7 0 n m^<b 1 6 5 0 n m <OB3 <0 \,*TtlfrlZS& 



(4) 

5 

[0 0 14] [SSI tttt**MHl£H-r*Htt#tt] ^ 
TT'li, ftft^fi^ftalSSwff l 4 5 0 

nm^^l5l0nmOf B l 1 5 7 0 nm^M610 
[0 0 1 5] ^cflSMOKft^fJ^fiffl^eai^^T 1 ^ 

'<&m&^zm(owi&ftm<Dii&ttm.te o. 5 P s/n m ^ 

/k mU-k\zteZ> X b l£«ftO3te«*<0#R**RSL 

[0016]JtK r^ift^*^* ^hSrffl^ 

iPj % 1 9 9 6^*T-««ji« ^#*S^*#I£^#^-B 
-113 8) fctt. Ejtjfta-frJriSfiiSBrtBEdlMH 

tt. »»<OJ6S*«^ 0 . 5 p s / n m/ k m^lt^tl 

tf*U<«fpSixSfc*>5o l. 5 

5J-«iR*tt, *fig±0^?>o# LT« 1 . 5 3 5 *0 

m m~ 1 . 5 6 5 M mi:^t6i%if)ix6^\ M 
1 . 5 5 M mjfi«^*3(t6«*»»ll[ttiaffSK*^ — ft 
BB»t-*6. *C"t\ 0. 07ps/ 

nm 2 /kiiitt6fc,"**»lt©*#«^0. 5ps 
/nm/km^±l:/j;5SSlt 1. 5 3^maT^f: 
tel. 5 7m mi^±^ 

[ooniit ^mmmmxn. m&^m^m%\t 
^fcttH^rSr^t^t^-e*)^. i. 5 7 

Mm— 1. 6 1 m m^J£S*K«rffll^6o 1. 4 ^ 

ar^4t^fi»»l:<t^ E3ftR»^»£KjfcS4ffi 

tS:^ J t?#5c ^IC'>7h7 7^^ 

[0018] t Z ft* J: 9. Jt*7 7 4 'ftfXftfllifc 

mt&zwm-tzyt? y ;<mmx*n 1 . 5 5 m m&&m 

T4'*T*s-7t>^ 1. ' 5 5 ^ ml^lt*B«F««rtor tJftS 

fi. 1. 5 5^m§^(7)flJffl{ii^^tP^^o 

[0019] Lt^U iUfffli LT»»fc»R3;h,T^ 
S^r-Y^te. H8K^J:5 4»iM#tt**i-*o 
-T4*?*>, *«^T-t6ffli-5 1 - 5 7m m~ 1.61m 



^M 5 ? 1 1 - 1 7 6 5 6 

6 

[0 0 2 0] 4*5. ft&m&ftlZl&tefttpM$s&&W£ 

(o%m^^ i ^<nftm<m%sx-te\^xm<mi-z>f)K 

[0 0 2 1 ] #C(C. jft*#«StLS«»«0«**<Ott* 
dM 4 5 0 nm^t)l 51 On mGOPefL 1 5 7 0 n mfr 

[0022] (mi (Dmmnm) m 1 *mw<Dm 1 

«tt£3feS««&*«»4 lT^it6it»^ > h 
[0023] HKcis^T. *y^r^ll §R l 

o, *e«B2o, ^if^3oiaDM$n6o 4 

o^igjC?riBt?*>S. Minion ::ti^M 
«*ai:J:5tro-Cifc5, S^*4*ift*fc:Rj££*L 

*«#T>««r*«»^«»i«i 2. #^sbs§i 2^6 

[0 0 2 4 ] 3teiSSS 2 0 fi x *#»8£;S:a* 1 . 55m 
mf*ifiU:R«S;h,fc#»v':7 h7r-f^2 1 id J; «9 

*S«»3 Of}. #Sfc->:7 h7/^^21^ 

3i. fti^w^a*******^**-*^^*-*-* 
a^^m^m^ (o/e) 33, s-mans***^- 

4*3. 3 3<Djfi\zyf7l) 7y/^Itti 

^:^ft#«t*3 2 ^jftcT^^y 7>/3 1 tti&SSttllfc 

[0 0 2 5 ] 3t2Sl 1 £>&gfl. »Mv/7 h^T-f^^2 
lSreHft-rSIR^tti^lk^lfeWttdSO. 5ps/nm 
/k mJ^±tc4€> <t 9 lwR^£ix<5 0 fc/:U ^i'>7 

Jfil. 5 3 5 m m — 1 . 5 6 5 M m(I^t6<f:%X.6 

n -^^4- 0 . 0 7 p s /n m 2 /k m 
t-t^t. M^iaMI^O. 5ps/nm/km 
W±Jw45lK*te. 1. 5 3 m m£AT*fc«i 1 . 5 7m 
m«±£4*. Lfc^ot, ffiffltSKfitli, 1. 5 



(5) 
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3 /x m£JLT^Stft«? («;Ltf. 1. 4 5 m m~ 1 . 51 
[0 0 2 6 ] (JB 2 OHJk^Kg) HI 2 «\ #$8W<&J|5 2 
ASK i 2 2 £12^ L £ r ^> h 

1knm<oX 5Kgi£Sg«asfi< . J**3fe+*i«2 2 J: 

*» W K J: 6 tt fflRft **: M PSf 6 m^xn^cDB 
[0 0 2 7 ] IlioJ:t/i2^»im ft*#*B3B 

CT*igft«ig^fcO#igR$ft5o 1. 4 5Mm — 
1. 5 1 ix m^mcD^tmm^t LTtt, Tml«7 
T>f^*«B» (TDFA) H3 
3 p 1 - 4 5m m — 1 . 48^ mffifcfa 

?U1#^ia^^6 0 :<?)TDFA«l:tt, 1. 0 /i m 
— 1 - 2 M m^^Mt^ 0 CTO^^M)^^ 
i LT N N d : Y AG U-i^^N d : Y L F U — 

SP)l!:it«#©i|«S)& s »e)n5, 
[0 0 2 8] 1. 57jum~l. 6 1 m m «F IB ^ ^ if rjg 

(gs-edfa) i£ihZ>o ztite* m^myt^T-i '< 

FA (1. 5 3/im~l. 5 6 ju m) £ ~> T7 

GS-EDFA^iliCli, 0. 9 £ tz 

HI. 4 8/imMi(0*I^ffl^§ 0 
[0 0 2 9 ] 1. 5 3|im^T(7)8MM. 5 7 M m 40 

*«»fc-iBLTJt*"*-5cfcAs-e#6. *fc. pass 
[0030] (ts 3 <Dni&j&&) msa. #$8wosb3 



lKi^rA^t*fc6o HI2 ^lllcm«B<Ot>^HI^- 
fiF^*#to jtMSlOtli, 1. 45/im-l. 5 

fc3fc#* 4 AlCk 9if*I£*L, 1. 5 7 m m 

— 1 . 6 1/imMIIfll «ttfB4 t£^*TG S - 
EDFAifflPfc*^ 4BIIJ: 19 it *S Six 

^4 l T*-&i££*u 5>S^~>^ h^r-f ^2 l KaifflSix 

[0 0 3 1 ] J»^3fe*3»« 2 2 "CH. 
«fijc^ftfflWDM7^/U^4 2^SStl, 1. 4 5m 
m— 1 . 5 1^ mtW<7)ytm^fcM?L&m 3 l:^tTDF 

A^m^tc^tm^^4 3 Ax-m^^tv. 1. 57^ m - 

1 . 6 1m m#<03fc{f -^W^rf EI4 (w^i-G S - E D 
F A*flBl*fc3teif«ig»4 3 B-Cif*s£*K StM**** 

[ 0 0 3 2 ] 3 0 T'H. Bi«0*«fiJ»« 

MfflWDM7^yl/^4 2T5)S$^s 1. 4 5Mm~ 
l. 5UmWlltlt «*.tfg|3 tC^fTDF A 
S:ffll^3fe^y Ty/3 1 AiZ X 0J8«£4x* 1. 5 7 
Mm— 1. 6Umf^i@fil 0!l;ttf|g]4 i^^fG 
S-EDFA^t«^y T>^3 1 BICJ: 9±f*I£ 

[0033] j^ji^l^^i, 12, m3(D^mmmn 

[0 0 3 4 ] ^^(C x ^teillSS^^* tr#SO&S^ 1 

(m4(ommnm) men, &sm<o% 4 ^xhsik^ 

[0 0 3 5 ] HI^^o^T. ^^>^xAH x ir^^y— K 

50. s«oy^-hy-K60, 



9 

[0 0 3 6 ] ty^/-K50li, &V*~ h y — Kir 
[0 0 3 7] ty^y-K5 0 X^MitZ tlfrfc&ftm 

&mytm-£rtefri&i/'7 V7t^ ^ 2 i z^mi^x y 

h y — K 6 0 {cpjif-reo y by— K6 o-cwu » 

ir>-*y- K5 OCiPJiiL. r X£-&S r t \z ftfc £ 

J; 9 , ir^^ y - K5 0 <h^$W V -Tr- h y - K6 
0^x^-^(r^^tbfc^^-P^>:^oT^5o 5> 

&zffiw^zmzft*m$5*ftAi,xh x i \ 

[&#, &y^e- hy - Kr^^^ffl^&^^S'i^ 

#y ^- h y - KBoasy ^c/^^(^^-^ ^ 

[0039] y^e-hy— K6 0fi, ^si-i£i:TRfi 

Sltcjcfi;i:TK«Six-6*#^ hry/6 3^5>***Jx 
60 ^y^-hy- KPiB^iifSJ-tt-tn-fixR** 5 *]!) 
ST^T**?) . WAtfy by- KfBRSrNfc-TS 
t. y*-hy-K#lttS*l 1 2, A 1 3, • : A 
1 NCDft^flH^T y * — b y — F# 2 , #3, #N ^ 

tmm&ftjo i*o3t7 7>f^t i fiiSt5»^i^iix 

N (N-l) /2 0$fi^Mi:^5 0 2^<7)>fe^ r 
-f/<Srffl^ixtf, «JN (N-l) /8(OiK*»^H'J«-C 

[0040] m4 (ommmm^tcnm soumibi^ 

fi^y >^IHfc*«WiaJBr*ttf, eg3fcRa**>»» 
»t5r^^r^, y- KBHeaEHt^a:*. ^-v^ 



1 - 1 7 6 5 6 

10 

1. 4 5 ^ m — 1. 5 1 /i m^, ^/c(il . 5 7 /i m 
1. 6lMm^. ^fcM(Oi*4fflt>6 0 

[0 0 4 1 ] £Jl±»W LfcJ: 3 #»W<7>i£:6##J£. 
£C:J;9, ^f&v':? h77-f ^<[w*3ft5ES*»a*OK 

**:iH]iB-ct6, »»i/7h7 7 >f^ 

!^*;A*>^!7-£*£ < f6r ^il^JfgSE 
m&Jz$%lz&&'tZ- tfcXZ 5o 1. 5 7 M m~ 

1. 6 1 /i mCD&fi$c£r<£JB Lfc*fr(rtt. 1. 5 5/x 

1. 5 5 iimWeaSJ: OfiiSprtBEIItSriitfi-Cir^-c 

[0 0 4 2] [gs 2 aftftttMRtcH-r^Htt^tt] 
Tt?tt. &**fi*ixS«ia^«^-3t^JKft3& s l 4 5 0 
nm^f)l 53OnnKDF 0 l 1 5 7 0 nm^^)1650 

[0 0 4 3] *i\ ffiS#fi£;h,6«^fc<7>i£S£: 1 4 

50nm^f) 1 5 3 0 nmOffl, 1 5 7 0 nm^bl6 
5 0 nm<0BB4:"rS31*tc:f+^r»jW(cttMi-6 0 tft«> 

#*fc*«SfffflJcJ: U^iliSlft f fwm= f i+ f j- f 

A)3 = (-a 4 tt/c 2 ) • (dD/d A) • { ( f i— f 

0 ) + ( f j- f 0 ) } • ( f i- f k) • ( f j" f k) 
X%;t>£thZ>^ hfc. K. Inoue <DmX "Fiber four-wav 
e mixing in the zero-dispersion wavelength regio 
n", J. Lightwave Technol. , Vol.10, pp. 1553-1561, 19 

92. ^a^<e>*t i rt>6. ::t\ f 0 tt»^«»«*JS 

«**fi-ffcStufca»ofB*J6^5 locojf-^- 
*<0*«»ft*s f 0 l--ftl-fc»* C f i= f j=f 0 ) * 
Sfctt. aoofS^ojtHKK^dsjBRttffipflr- f o 
^rtttf^^ ( f i- f 0 = f o- f j) i-f* A 0 ^if n ^/jr 

Iwfi, E3*ifta**ttfS*3fel-»UTT*«l«4:/j:6. 
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[0 0 4 4] ID 9 fi % «*3t<Oi6ft»» £ IH3t*»*3t 

— K. Inoue, H. TobalC J: ^fra^t" Fiber four-wave mi 
xing in multi-repeater systems with nonuniform chr 
omatic dispersion" , J. Lightwave Technol. , 13, pp. 88- 
93, 1995. lZ7F£tlfcJjmz X otliofCo HI 9 (^jol> 
T, 2 0 OGH z PbIHSI 6&tf>f3#3fc;0>3 SfcStft 

^*ti- 6 tb* (dB) SrUKtt^^bfct^r* 
3 0 d BKitc/iSiW-S-A^^kJi^tewirdSjaifj 

#0. 3 5ps/km/nm^Tl:fe5t* 
mS<45:tJ&sR*tti^ ft:? r-T 
n-^^fffiiL/c «fc 51-— J&l-O. 0 7 p s/nm 2 / 

f P5>MI^b^iM^5nm (=0. 35/ 
0. 07) iT®*b£fc&±CZ. t^5-t^* 

[0 0 4 5] ^t, §Efi/£<Mi£ • »K$*xT^<5#1ft 

li5>o|^f)l 5 5 0 nrntf^l: ItM^ 1 5 3 5 n 
mfrb 15 6 5 nmllMltt^c J:oT. SffiSiii 

JfrfrlwiSl^T, if -E-ftOJKfi*: 1 5 3 0 n m (1535 

- 5 ) SAT, tKll 1 5 7 0 n (1 5 3 5 + 
5) ti"6Cfc(J:J:!?Eg*ft»'fr*(cJ:-6^k«cJ:6BB 

[0 0 4 6 ] ^C, \t^%(D&^c%: 1 450nm7^<bl 
6 5 0 nmOlSi^tSl^trft^TtPJt^o HI 1 0 

fcHt?*>6. ^eiHK<t Lt»»v'7 h7r>r^*ffl^ 

**»**J«^«**i«»«>*lJ»f4--*^3 0 [dB] 
■CfeSo ^:t% y T 4 0 . 3dB/km ( = 
30X100) 1 4 5 0 nm^6l65 
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12 

■rSBJwtt, \% -%-yt<D&£:t LTHI 1 lO^fl 1 2 fH 

1 4 5 0 nm^5)1 5 3 0 nm^ 
111 (w?r:-r 1 5 7 0 nmfrh 1 6 5 0 n m <om <Dt&& 

5 0 ft*5. «F#1 1 Ott. ftfiiSK 7 Vy 

[0 0 4 7 ] ^l:, B 1 1 \^7jk-tytm^<D$L&tW 1 1 

i. i i 2<D&^&&mmz£vmw'rz>o mi 2^, 

Lfc*IM6*-C*>'5o Hfc*5^t\ AIM (1. ^ 

't^r^tfc5 0 teffi Lfc#»*>:7 h^r 

'<S£fi4 0 km, i£{f3fcf!-*§-<£> fc's/ hu-hlilOG 
b/ S> ifc;R:!£l*8i£S, )tl$Srp1iH2 0 0 GHz 

ilt^fcSlf 1 5 4 3-1 5 5 6 nmh *HJgfl5ffi 
i:#5Sf^l 5 8 1 -1 5 8 9 nm(7)2ot'fc5o - 

y<r7_^-^ /U ^^ [dB]=10Xlog (Pt/P 
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m& 1 0-9^jg^c-r5^(c^^^^^:^m^T^^ o 
Ptll»»'>7h77'f^*4 0kmeM^ 

X^^ffll/^tLT^/c 1543 — 1556 n m£t£iB L 

[0 0 4 8 ] — *HJfe?Kffii-«-5»fi^r 1581- 
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ML i-*to*>*li»<OlHI««:*<i-6rfc3fts-e*-6J:3 

[0 0 4 9] m-%ft<D$i-M:& 1 4 5 0 n mfrb 1 

5 3 0 nm(7)f B l 1 5 7 0 nm^f) 1 6 5 0 nmOP^ 

*ifi*«Jlc«#3t^iKfi«rE«"t-€>. mi l 

<Dn"j 1 1 1 K^-r 1 5 7 0 n m— 1 6 5 0 n mO^l: 

sag-r 5. -r>ih)*>. u i i <on-% 1 1 2 i^^-r 1 4 5 

0 n m— 1 5 3 0 nm^lCiaitS ^ 1^5 iS^^^O^ 
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[0 0 5 0 ] (12 CD*IJJ8Jf2«g) » 2 0!>*ljJ87&flB U 
ts H13 (Dff^- 1 1 2 {ZTjk-r 1 4 5 0 nmHl53 JO 

B\t&Xfat, 1 1 1 ll^tl 5 7 0 nm^b 1 6 5 

12. :^J:9l:t6iS^t5 c SB 1 co^Jffljgffitz: 
*5^T, if LT 1 4 5 0 n mfrb 1530 

nm<Dffl^ iP>{/II 1 5 7 0 nm^t) 1 6 5 0 nm(OK 

tr-x h u— hdstfc«ft?j^St^#tcii, it^ 1450 20 

nmd^l 5 3 0 nm(Df B 1l:fc6{f^h 1 5 7 0 n 
m^bl 6 5 0 n m (Dffl ir & 3{l-^ft<0 RB ^ * — * ^ 

p n pK^^Mb^^^T-#^< ft6tir^5 wafers. 4 

X. 6 2otoM ^77^f^etfi«ot 
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4 5 0 nm/5^1 SSOnm^^Cfca^^ 157 
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|pJfiiS*i. ffifi^ 1 4 5 0 n m^b 1 5 3 0 nm^fplfl 
&>£ff -*§-5fc£. 1 5 7 0 nm^t) 1 6 5 0 nm(/)P B 1i:fo 
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3 0 0, 2 0 0, 3 7 5, 1 5 0, 1 7 5. 3 5 0. 2 
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0 4:#fi8LttW-r6o IE] l 6 fi. SR 1 oi£^f'J#SM 

Tte^^^xAco^n >>^^iiix*fe5 0 m 1 6 £ 9 r 

W->^tA|1 i£lf [e]Sg2 1 0 <^jt@S£ 2 1 1 
6*a6S«Sf«2 1 2. 213^ 2oOfti£§:ff gjg 

2 12, 2 13^-^*77^/^iiS&2 2 4 ^ 
i^J:oi:M$ti6o 3S« [e]SS 2 1 Oii. 

»/j:6«-»3t***-r6«»^as««2 2 o&±x$mm 

©B»* 1 2 2 l A>6 4 S« 

0^2 11(1 *»<7>«***»«i-S»ft«2 2 2*3 

{3*2 2 3 *^46, Tfci^ff 2 l 2ioJ:(; 

2 1 3 fiv :(DM(H)^2 1 1 . §:im\E\%&2 1 2 V *3i 
7>f ;w^tfclit-^a U-^ 2 2 5 ^t)46o 4 
i£ff1»2 2 o (iia l oatM^a/ir5&fiJ-tS:5£$n 

fcJtWl 1. *8l^?>a**tt*»*aiRS:^-^«* 

trsSt6r«l 2^C<fc *)»*Stt. SiH2 2 3 

(iii^^fw (o/E) 33, #«*«*a>*> 

[0056] 017 fi, SB2 oSE*^W#fiS*eiS^ 
^x^GO^p 5/^M0tfo6o H] 1 6 CO v-^y 1 ^ £ fcfc 

< t 1 o<z>3X;fr|6)3t;*f ffi«2 7 0 <fcoT-ig*t 

ss^t, in i 6 ©i-a^wjc-t-ssB^^ttra-o??-** 

§12 7 0 «rfflt>TH^^!7-T-«-S-7tS:3t7 7'f 

3g2 2 4 l-i*tHi-6'>^x^^*3^-C(i, 5fe«#a s BE« 
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to«^MtJiaotI46^«2 8 0*sj;tf 
76? 28 1i:J:otW$ix5:i:^Kti^ e 

^rAlt Ull 7 Id^-Tix^x^ £P3 C < . ytm%&%5& 

m ^ r m t - 1?« «r * 7 7 4 ^eai» k s tts -r 

[0 0 5 8] il 9ii, §4 OKfi^f'J^fiSi^teiSI^ 
^tA(0^p «7^MiT'^6 0 *^^fA|i x HO 1 7 

yt?T >r^easB2 2 4^etsi-5mf. sfcf*. ettKL 

[0 0 5 9] 020(1 15 ^iKfi5>fi]#fi3!!*ei^'> 

*"rJ*<D'7uytffii&mx&>z>* ^>-;^.ml mi 7 

»fffO»*t«0»|[t«77^^2 1 00ioi(/2 
[0 0 6 0] 4io. ±»Lfcj6*«r^JB 1 

[oo6i] 4*5, *^»|X'H mffi/^<Mit • i^^: 

ttKi:46M^7 h77^^^f5)MI 
1 5 5 0 n mt?fc^tf , 0 2 1 (-^"1" J: v tC^fe 
if -^<J0lS^£;ft5i£:^£ 1 4 5 0 nm^bl 5 4 5 nm 
(1 5 5 0 - 5) (Om. £tz& 1 5 5 5 n m (1550 
+ 5) 1 6 5 0 n m<Dffl<D\,^-? t tlf)>t-t' tltfX t\ 
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£^ L/c0T*£>6 c 
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[015] m 2 C0»[*ffif*iJPST-^m 3 G>#Jffl«JBIC*5 

[0 16] !B2^jft*WWIBIwi3Jt6JBl coK^r^f'J 

[0 17] *2<D»[*»fBPfi«C*5Jt5!B2^>«*»tt 

[0 18] *2<oi6*»«H(^i3*t6JB3^j6*^W 
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